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PURPOSE: To provide an EEPROM capable of preventing the occurrence of an 
unnecessary current path due to depletion and inversion of the surface of a 
source region when information is r erased. 

. CONSTITUTION: A part 49a of part Q opposite to a source region 33a of a 
control gate 49 is formed of a polysilicon, and the other'part 49b of the 
control gate 49 is formed of a lanthanum hexaboride (LaB<SB=>6</SB>). By this, 
a work function of the polysilicon is 4eV and a work function of the 
LaB<SB>6</SB> is 2.8eV, so that the part opposite to the LaB<SB>6</SB> gate 49b 
of the source region 33a is not depleted even if the part opposite to the 
polysilicon gate 49a of the source region 33a is depleted, and thus information 
can be erased. Since the part which is not depleted in a part of the source 
region 33a remains, a current path which has been a conventional problem does 
not occur. 
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CLAIMS 
[Claim(s)] . 

[Claim 1] In the semiconductor memory performed by impressing a predetermined electrical potential difference while 
it is the semiconductor memory of an EEPROM mold and a semi-conductor substrate is a field a part as the control 
gate about informational elimination When electric field effect TORAJISUTA used for a memory cell is an N channel 
mold A part of semi-conductor substrate part field used for said information elimination of the control gate, and part 
which counters Constitute from the 1 st ingredient'which constitutes other parts of this control gate with the 2nd 
ingredient which has a big work function, and when said field-effect transistor is a P channel mold The semiconductor 
memory characterized by constituting from the 1 st ingredient which constitutes other parts of this control gate for a 
part of semi-conductor substrate part field used for said information- elimination of said control gate, and part which 
counters with the 2nd ingredient which has a small work function. / ' 

[Claim 2] The semiconductor memory characterized by choosing so that the conditions of the work function of the 
work function > this 1st ingredient of said semi -conductor substrate for said 1st ingredient may be satisfied in a 
semiconductor memory according to claim 1, when said field-effect transistor is ah N channel mold, and having chosen 
so that the conditions of the work function of the work function < this 1st ingredient of said semi-conductor substrate 
for said 1st ingredient may be satisfied when said field-effect transistor is a P channel mold. 
[Claim 3] The semiconductor memory characterized by the semi-conductor substrate part field used for said 
information elimination being a source field or a drain field in a semiconductor memory according to claim 1. ' 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the semiconductor memory of an EEPROM (Electrically Erasable 
Programmable Read OnlyMemory) mold. 
. [0002] ' , '* 

[Description of the Prior Art] The attempt which is going to substitute a semiconductor memory for the magnetic 
storage using a hard disk, a floppy disk, a magnetic tape, etc. is made in recent years. Since a mechanical mechanical 
component is removable from a store by carrying out like this, it is more small, is. more reliable, and is because a 
computer with more early the writing and read-out rate of data etc. is realizable. 

[0003] As a suitable semiconductor memory for this attempt, it is EEPROM and Flash like an indication in Reference I 
("latest edition VLSI process-data handbook" Science (1990. 3.3 1) forum, pp. 8 1-88), for example. There are 
EEPROM, a NAND mold EEPROM, etc. The eel area per bit is small compared with other things, namely, since the 
cost per bit is low, promising * * especially of the NAND mold EEPROM is carried out. 

[0004] Any [ these ] EEPROM was considered as the configuration which carried out the laminating of the tunnel 
insulator layer 17, the floating gate 19, gate dielectric film 21, and KONTORORUGETO 23 at this order on the part 
between the source field 1 1 of the p-type silicon substrate 15 in which n mold source field 1 1 and the drain field 13 
were fundamentally formed as the sectional view was had and shown in drawing 9 , and the drain field 13. 
[0005] In these EE-PROM, when the electron is poured into the floating gate, informational storage is performed 
considering the condition of data "1", and the case where it is not carried out, as a condition of data "0. M Impregnation 
of the electron to the floating gate and the drawing of the electron from there have various approaches also in the 
above-mentioned reference like an indication. The former can be performed by pouring a hot electron into the floating 
gate by impressing the high voltage so that a channel may be made to generate a hot electron by impressing a 
predetermined electrical potential difference so that a drain side may serve as forward between for example, a drain 
field and a source field and a control gate side may serve as forward between the control gate and a source field. On the 
other hand, drawing (information elimination) of the electron from the floating gate can be performed by making a 
tunnel insulator layer produce the Fowler-Nordheim electron current (henceforth "FN current") by impressing the high 
voltage so that a source field side may serve as forward between the control gate and a source field. In addition, when 
supplying from the power source prepared separately, the pressure up of the electrical potential difference for 
impregnation of an electron and drawing may be carried out by the booster circuit which prepared only 5 V single 
power supply as an external power, and prepared this electrical potential difference in the interior of a chip like for 
example, the NAND mold EEPROM, and it may be supplied. 

[0006] \ 

[Problem(s) to be Solved by the Invention] However, as for the control gate 23, any conventional EE-PROM consisted 
of one kind of ingredients (generally polish recon). For this reason, if an electrical potential difference is impressed so 
that the source field 1 1 side may serve as forward between the control gate 23 and the source field 1 1 as shown in 
drawing 9 for information elimination The control gate 23 of the source field 1 1 and the front face of the part which 
has countered are a current (P shows to drawing 9 .) to the semi-conductor substrate 17 from a forward electrical- 
potential-difference power source which it depletion-izes equally and is further reversed, a tunnel current path is 
formed since the width of face of this depletion layer is still narrower, consequently is impressed to the source field 1 1 . 
It flows (this current is called a "substrate current" on the convenience of explanation, and the following.). . 
[0007] This substrate current becomes the cause which is originally an unnecessary current and causes the increment in 
the consumed electric current. Neither of the cases of the increment in the consumed electric current is desirable. 
Moreover, this substrate current also becomes the cause which makes it difficult to prepare a booster circuit, when 
establishing a booster circuit in the interior of a chip. Therefore, structure where generating of a substrate current can 
be prevented is desired. 



structure which can prevent that this 
inventron-is made in view of such a point, therefore a substrate current produces the purpose of this invention at the 
time of information elimination. 
[0009] 

[Means for Solving the Problem] In order to aim at achievement of this purpose, according to this invention it is the 
semiconductor memory of an EEPROM mold. In the semiconductor memory performed by impressing a ' 
predetermined electrical potential difference while a semi-conductor substrate is with a field a part as the control gate 
about informational elimination When electric field effect TORAJISUTA used for a memory cell is an N channel mold 
A part of semi-conductor substrate part field used for the above-mentioned information elimination of the control gate 
and part which counters Constitute from the 1 st ingredient which constitutes other parts of this control gate with the ' 
2nd ingredient which has a big work function, and when the above-mentioned field-effect transistor is a P channel 
mold It is characterized by constituting from the 1st ingredient which constitutes other parts of this control gate for a 
part of semi-conductor substrate part field used for the above-mentioned information elimination of the above- 
mentioned control gate, and part which counters with the 2nd ingredient which has a small work function 
[0010] Each 1st [ which realizes such the control gate ], and 2nd ingredients will not be limited especially if the above- 
mentioned conditions are satisfied. Moreover, what is necessary is just to determine in consideration of the service 
conditions (electrical-potential-difference value impressed to information elimination) of the semiconductor memory 
concerned about whether these ingredients are chosen so that what work function difference may arise between the 1st 
ingredient and the 2nd ingredient. If electric field effect TORAJISUTA used for a memory cell thinks in the example 
of an N channel mold, the example which uses the 1st ingredient as a 6 HOU-ized lanthanum (LaB6), and makes the 
2nd ingredient polish recon, for example can be given. There is a track record as a gate formation ingredient and 
polish recon is LaB6. It is chemically stable, the work function of polish recon is 4eV, and ** is also LaB6 It is 
because a work function is 2.8eV, so the conditions of the work function as used in the field of this invention are also 
satisfied. 

* . 

[001 1] Moreover, it is suitable to choose so that the conditions of the work function of the work function > this 1st 
ingredient of the above-mentioned semi-conductor substrate for the 1st above-mentioned ingredient may be satisfied 
when the field-effect transistor used for a memory cell in implementation of this invention is an N channel mold and to 
choose so that the conditions of the work function of the work function < this 1st ingredient of the above-mentioned 
semi-conductor substrate for the 1 st above-mentioned ingredient may be satisfied when the above-mentioned field- 
effect transistor is a P channel mold. Thus, it is because depletion-ization by part for the MOS structured division under 
the control gate part which consisted of the 1 st ingredient when carrying out information elimination actuation of the 
semiconductor memory of this invention can be controlled more if the 1st ingredient is chosen, respectively It sets 
when the field-effect transistor used for a memory cell since the work function of silicon is -4eV when using a semi- 
conductor substrate as a silicon substrate is an N channel mold, and it is the 1st ingredient LaB'6 Since the 
configuration of the above-mentioned instantiation which carries out and makes the 2nd ingredient polish recon also 
satisfies this suitable condition, it is desirable. In addition, LaB6Tnstead, it is thought that other borides or carbide mav 
be used. . - j 

[0012] 

[Function] According to the configuration of this invention, the control gate part which consisted of the 1st ingredient 
the part which counters, and the 1 st ingredient are made in the semi-conductor substrate part field (for example a 
source field or a drain field) used for information elimination by at least two fields, the control gate part which ' 
consisted of the 2nd ingredient which has the work function with which predetermined relation differs and the part 
which counters. And when are thought in the example in case the field-effect transistor used, for example for a memory 
cell is an N channel mold and an electrical potential difference is impressed between the control gate and a semi- 
conductor substrate, it depletion-izes previously compared with the control gate part by which the work function was 
constituted from a big ingredient (the 2nd ingredient), the control gate part by which the direction of the semi- 
conductor substrate field which counters was constituted from an ingredient (the 1st ingredient) with a small work 
function, and the semi-conductor substrate field which counters, some semi-conductor substrates with which this is 
used for information elimination - since it means that information elimination actuation is possible without making 
the control gate part constituted from the 1 st ingredient of the fields, and the field which counters depletion-ize the 
substrate current path shown in drawing 9 conventionally made into the problem by P can be extinguished 
[0013] moreover, some semi-conductor substrates use for information elimination - in near the front face of the 
control gate part constituted from the 2nd ingredient of the fields (ingredient with a big work function), and the field 
which counter, since a hole (the case where it memorized by impregnation and sampling be assumed.) 'tend to be 
accumulate by the above-mentioned depletion-izing and reversal, the electron accumulate in the floating gate become 
this field be easier be draw. [ an electron ] For this reason, the electron accumulated in the floating gate can be 



efficiently drawn out to a substrate side. 

[06 14] Moreover, since the control gate of the MOS transistor part of the semiconductor memory concerned will * 
consist of ingredients (the 1st ingredient) with a small work function, the high impurity concentration of the part and a 
channel can be raised ( drawing 2 is used and explained later for details.). Therefore, since the electric 7 field inclination 
near the drain can be made steep, it becomes possible to raise the generating effectiveness of a hot carrier (to raise the 
effectiveness which writes an electron in the floating gate). 

[0015] Since the 1st and 2nd ingredients are considered as predetermined relation when the field-effect transistor used 
for a memory cell is a P channel, these operations are acquired similarly (although behavior of an electron, an electron 
hole, etc. is reversed). 
[0016] 

• [Example] Hereafter, the example of the semiconductor memory of this invention is explained with reference to a 
drawing! In addition, the following examples are examples at the time of using as an N channel mold the field-effect 
transistor used for a memory cell. Moreover, each drawing used for explanation has shown the configuration, 
magnitude, and arrangement relation of each constituent roughly to extent which can understand this invention. 

. Moreover, in each drawing used for explanation, the same sign is attached and the same constituent is shown. 
Moreover, numerical conditions, such as an ingredient which the following explains and is described, a manufacture 
means and thickness, temperature, and time amount, are only examples of this invention within the limits. 
[0017] 1. The structure explanatory view 1 is a sectional view having shown the important section of the 
semiconductor memory of an example. The semiconductor memory of this example is p+ as impurity diffused layer 
33b, the drain .field 37, and the channel layer 39 for connecting between this source field 33a and external wiring 35a, 
although considered a part of source field 33a which serves also as the semi-conductor substrate part field used for the 
p-type silicon substrate 3 1 as a semi-conductor substrate by information elimination, and this source field 33a. It has a 
layer and the isolation region 41 between components. Furthermore, the semiconductor memory of this example is 
equipped with the tunnel insulator layer 43, the floating gate 45, gate dielectric film 47, and the control gate 49 
sequentially from the substrate 3 1 side on the part over between source field 3 1 a of a substrate 3 1 , and the channel 
layer 39. Central partial 49a is constituted from polish recon of the Lynn (P) dope as the 2nd ingredient in this ease, 
and part 49a of the semiconductor substrate part field (in this case, source field 33a) used for information elimination - 
of the control gate 49, and the part (part shown, in [ Q ] drawing 1 ) which counters ~ The other partial 49b consists of 
6 HOU-ized lanthanums (LaB6) as the 1st ingredient. 

[001 8] Moreover, the tunnel insulator layer 43 is constituted from silicon oxide with a thickness of 1 Onm, the floating 
gate 45 is constituted from polish recon film with a thickness [ of a phosphorus dope ] of lOOnm, and the oxidation 
nitride constitutes gate dielectric film 47 from this example. Moreover, for source field 33a, it constitutes from high 
concentration n mold impurity diffused layer 33a (the following and n+. layer 33a or n+ source field 33a is said), and 
impurity diffused layer 33b is also n+. It constitutes from a layer and they are these n+ further. Source field 33a and n+ 
Layer 33b is prepared in low concentration n mold impurity diffused layer 33c (following, n - [ Layer 33c is said. ]). 
The term of the below-mentioned manufacture approach describes the formation conditions of these each class 33a, 
33b, and 33c, and each formation conditions of the drain field 37 and the channel layer 39. In addition, in drawing 1 , 
external wiring to which 35b is connected to the drain field 37, and 5 1 are interlayer insulation films. ' 
[0019] Here, it is source field 33a n+ It considered as the layer because information elimination effectiveness was 
raised by carrying-out like this. Moreover, n - Thereby, it is n+ which prepared layer 33c. Source field 33a and p+ It is 
because it can prevent that it can prevent that the channel layer 39 touches directly, it has it, and steep electric-field 
inclination can do it and junction pressure-proofing can be raised. Moreover, p+ It is LaB6 to have formed the channel 
layer 39. Threshold voltage Vt of the MOS transistor under constituted control gate partial 49b It is for adjusting. 
However, LaB6 The effectiveness that it explains below is acquired by having used. The high impurity concentration 
of the channel layer 37 at the time of making the work function of the component of the control gate into a parameter, 
and threshold voltage Vt of an MOS transistor According to the simulation of the artificer of this application, relation' 
becomes a thing like drawing 2 . Similarly the property which shows the property shown by I in this drawing 2 by the 
property in case the work function of the component of the control gate is leV, and II is a property in 2eV, and III. The 
shown property is the same, the property in 3eV and the property which shows by IV are the same, and it is a property 
in 4eV. LaB6 Threshold voltage Vt of the MOS transistor under constituted control gate partial 49b in order to make it 
about 0.6V ~ LaB6 since a work function is 2.8eV (about 3eV) ~ property III of drawing 2 from ~ clear - as - the 
concentration of the channel layer 39 - 3xl018-/cm3 It turns out that what is necessary is just to make it extent. It is 
threshold voltage Vt by the case where all the control gates are constituted from polish recon. It is 6x101 7-/cm3 about 
the concentration of the channel layer 39 so that clearly [ in order to be referred to as 0.6V / since the work function of 
polish recori is 4eV ] from the property IV of drawing 2 . It turns out that it is necessary to make it extent. That is, 
LaB6 Compared with the case where polish recon is used, high impurity concentration of the channel layer 39 can be 



# 

made high by using. For this reason, the improvement in effectiveness at the time of being able to raise the generating 
effectiveness of a hot carrier, since the electric-field inclination near.the drain field can be made steep, therefore 
pouring in an electron to the floating gate 45 increases. Moreover, since the short channel effect in the part and MOS 
TORAJISUTA which have channel concentration raised can also be reduced and channel length can be shortened 
compared with the case where all the control gates are constituted from polish recon, the miniaturization of a 
component can also be attained." 

[0020] The semiconductor memory explained using this drawing 1 can be operated as follows. Information writing can 
be first performed by pouring this hot electron into the floating gate 45 by impressing the high voltage so that a channel 
may be made to generate a hot electron by impressing a predetermined electrical potential difference so that the drain 
field 37 side may serve as forward among drain field 37 and source field 33a and a control gate side may serve as 
forward among control gate 49 and source field 33a. On the other hand, drawing (informational elimination) of the 
electron from the floating gate can be performed by making the tunnel insulator layer 43 produce FN current by 
impressing the high voltage to impression 49, for example, the control gate, and impressing +5V to -10V and source 
field 33a so that a source field may serve as forward among control gate 49 and source field 33a. However, in this 
information elimination actuation, the semiconductor memory of this invention shows the peculiar operation explained 
below. This is explained with reference to drawing 3 (A) and (B), and drawing 4 (A) and (B). Here, for drawing 3 (A), 
similarly, the band diagram in the MOS structured division part R under polish recon control gate partial 49a when 
having. not applied bias to the semiconductor memory of the example shown in drawing 1 at all (refer to drawing 1 ) 
and drawing 3 .(B) are LaB6. It is a band diagram in the MOS structured division part S under control gate partial 49b 
(refer to drawing 1 ). Moreover,- for drawing 4 (A), similarly, the band diagram jn the MOS structured division part R 
under polish recon control gate partial 49a at the time of impressing the bias for information elimination to the 
semiconductor memory of the example shown in drawing 1 (refer to drawing 1 ) and drawing 4 (B) are LaB6. It is a 
band diagram in the MOS structured division part S under control gate partial 49b (see to drawing 1 ). 
[0021] The work function of polish recon is 4eV, and it is LaB6. A work function is 2.8eV, further, since the work 
function of the silicon substrate as a semi-conductor substrate 31 is -4eV, in the part shown in drawing 1 of the 
semiconductor memory of this example by R, and the part shown by S, at the time of non-bias,, the former band 
diagram becomes a flat, and latter it will be in an are recording condition. Moreover, it is LaB6 although it is easy to 
produce; a depletion layer 61 on the source field 33a front face for the MOS structured division under polish recon 
control gate partial 49a on the elimination conditions which impress -10V to the control gate 49, and impress +5V to 
source field 33a, respectively. Itis [ depletion-] hard toize source field 33a for the MOS structured division under 
control gate partial 49b. For this reason, the substrate current path shown in drawing 9 by P can prevent generating of 
the substrate current which originates in this path P by that (a current path is severed in the part whichis [ above / 
depletion-] hard toize) which is not produced in the semiconductor memory of this invention. Moreover, since the 
source field 33a partial front face under polish recon control gate partial 49a is depletion-ized and it is easy to 
accumulate a hole here, the electron accumulated in the floating gate 45 becomes that it is easy to be drawn to this 
field. For this reason, the electron accumulated in the floating gate 45 can be efficiently drawn out to the source field 
33a side. . 

[0022] In addition, although the polish recon (ingredient with a bigger work function than other parts) of a phosphorus 
dope constituted the central parts of source field 33a of the control gate 49, and the part which counters from the 
semiconductor memory of an example explained using drawing 1 , the part constituted from ingredient concerned is 
not restricted to this. For example, although a part or illustration was omitted the left end side (wiring 35a side) of 
source field 33a of the control gate 49, and the part which counters as shown in drawing 5 (A), even if it constitutes a < 
part for a right end flank from ingredient concerned, the same effectiveness as an example is acquired. However, when 
arranging partial 49a to a right end side, partial 49a is arranged so that the right end of source field 33a may be in the 
lower part of partial 49b and the potential of source field 33a may be enough controlled by partial 49b. Or as shown in 
drawing 5 (B), even if it constitutes a two edge part on either side from ingredient concerned, the same effectiveness as 
an example is acquired. 

[0023] 2. In order to deepen an understanding of explanation of the manufacture approach, next this invention, explain 
an example of the manufacture approach of the semiconductor memory of an example which used and explained 
drawing 1 . This explanation is explained with reference to drawing 6 - drawing 8 . In addition, drawing 6 - drawing 8 
are process drawings shown with the sectional view of the location corresponding to drawing 1 . 
[0024] First, the isolation region 41 between components is formed in the p-type silicon substrate 31 by the well- 
known approach ( drawing 6 (A)). 

[0025] Next, it is Si02 as mask material 71 on this sample. The film is formed in 300m thickness with a CVD method. 
Next, this Si02 Opening 71a is formed in the film 71 with well-known ultra-fine processing technology, and this « 
sample - for example, P (Lynn) ion - for example, incidence energy - 70KeV(s) and a dose - Ixl014-/cm2 ** - it 



pours in on the conditions carried out, and after that, this sample is heat-treated at the temperature of 1000 degrees C 
for example, among nitrogen-gas-atmosphere mind for 30 minutes, and an impurity installation field is activated. 
Thereby, it is n. - Layer 33c is obtained, next, this sample -- for example, As (arsenic) ion - for example, incidence 
energy - 60KeV(s) and a dose - 2xl015-/cm2 ** -- it pours in on the conditions carried out, and after that, this sample 
is heat-treated at the temperature of 900 degrees C for example, among nitrogen-gas-atmosphere mind for 20 minutes, 
and an impurity installation field is activated. Thereby, it is n+. Source field 33a is obtained. This n+ The carrier 
concentration in the front face of source field 33a is Ixl020-/cm3. It becomes ( drawing 6 (B)). 
[0026] Next, n formed like the above - Layer 33c and n+ The wrap mask 73 73, for example, a resist pattern, is formed 
for source field 33a with a well-known lithography technique ( drawing 6 (C)). 

[0027] next, this sample - for example, BF2 ion - for example, incidence energy -- 50KeV(s) and a dose -- 5x1013'- 
/cm2 ** - it pours in on the conditions carried out, next this sample after removing the resist pattern 73 is heat-treated 
at the temperature of 900 degrees C for example, among nitrogen r gas-atmosphere mind for 20 minutes, and an 
impurity installation field is activated. Thereby, it is p+. The channel layer 39 is obtained. This p+ The carrier 
concentration of the front face of the channel layer 39 is 3xl018-/cm3. It becomes. Next, the tunnel insulator layer 43 
with a thickness of 1 Onm is obtained by oxidizing this sample front face ( drawing 7 (A)). 

[0028] Next, polish recon film 45a is formed in lOOnm thickness by the suitable forming-membranes methods, such as 
a CVD method, in this case as thin film 45for floating-gate formation a all over this sample top. However, this'polish 
recon film 45a makes this diffuse Lynn by the known approach, and is used as the polish recon film of resistivity ohm- 
cm extent of 500micro. Next, oxidation nitride 47a is formed in this case as thin film 47for gate-dielectric-film 
formation a on this polish recon film 45a. This oxidation nitride 47a is NH3 on polish recon film 45a first. SiH4 The 
silicon nitride of 30nm of thickness was formed with the CVD method made into material gas, and after that, it is heat- 
treating this silicon nitride in oxygen, and using this silicon nitride upper part as an oxide film, and has obtained. Next, 
polish recon film 49aa is formed like polish recon film 45a for the floating gates as a.thin film for.forming a part of 
control gate 49 on this oxidation nitride 47a ( drawing 7 (B)). 

[0029] Next,, it is this polish recon film 49aa n+ Patterning is carried out with well-known ultra^fine processing 
technology so that source field 33a may remain alternatively upwards in part. Thereby, control gate partial 49a 
constituted from polish recon is obtained ( drawing 7 (C)). 

.[0030] Next, LaB6 which are other thin films for partial formation of the control gate 49 on this sample Film 49ba:is 
formed in 200nm thickness by the spatter ( drawing 8 (A)). . 

[003 1] Next, this LaB6 Film 49ba is processed into a control gate configuration with well-known ultra-fine processing 
technology. Thereby, it is LaB6. Control gate partial 49a and LaB6 which constituted control gate partial 49b was 
obtained, therefore were constituted from polish recon The control gate 49 which consists of constituted control gate 
partial 49b is obtained. Next, for example, by the ion milling using Ar (argon), thin film 47for gate-dielectric-film 
formation a, thin film 45f6r floating-gate formation a, and the tunnel insulator layer 43 are processed into a 
predetermined configuration, respectively, and gate dielectric film 47, the floating gate 45, and the tunnel insulator 
layer 43 are obtained, respectively ( drawing 8 (B)). 

[0032] next, this sample ~ for example, P (Lynn) ion ~ for example, incidence energy - 40KeV(s) and a dose - 
5xl015-/cm2 ** - it pours in on the conditions carried out, and after that, this sample is heat-treated at the temperature 
of 950 degrees C for example, among nitrogen-gas-atmosphere mind for 30 minutes, and an impurity installation field 
is activated. n+ considered by this to be a part of source field Layer 33b and the drain field 37 are obtained ( drawing 8 
(C)). • 

[0033] Then, formation of an interlayer insulation film 51 (refer to drawing 1 ), formation of the contact hole to an 
interlayer insulation film 51, and formation of the external wiring 35a and 35b (refer to drawing 1 ) are performed 
using the manufacture approach of well-known MOS-LSI, respectively. This obtains the semiconductor memory of an 
example. 

[0034] In addition, although the above-mentioned example explained the example of a semiconductor memory in case 
the field-effect transistor used for a memory cell is an N channel mold, this invention can be applied also when the 
field-effect transistor used for a memory cell is a P channel mold. However, the conditions about the work function of 
the 1 st ingredient and the 2nd ingredient are made into the case of an example, and reverse in that case. Moreover, . 
although the field used for information elimination of a semi-conductor substrate was made into the source field in the 
above-mentioned example, if it responds to a design, it is good also as other fields also as a drain field 
[0035] • 

[Effect of the Invention] According to the semiconductor memory of thi s invention, the part used for information 
elimination of a semi-conductor substrate and the control gate part which counters are constituted so that the 1st and 
2nd ingredients (it is the work function of the work function > 1st ingredient of the 2nd ingredient when the field-effect 
transistor used for a memory cell is an N channel.) with which work functions differ may be juxtaposed, so that clearly 



also from the explanation mentioned above. For this reason, information elimination actuation can be performed, 
without making the control gate part constituted from the 1st ingredient of the semi-conductor substrate part fields used 
for information elimination, and the field which counters depletion-ize. Therefore,' since the substrate current path 
shown in drawing 9 conventionally made into the problem by P can be extinguished, this substrate current can be 
prevented. 

[0036] Moreover, if it explains by the case where the field-effect transistor used for a memory cell is an N channel 
Near the front face of the control gate part of the semi-conductor substrate use for information elimination constituted 
from the 2nd ingredient of the fields (ingredient with a big work function) in part and the field which counter be a hole 
(the case where it memorized by impregnation and sampling of an electron be assumed.) by the above-mentioned 
depletion-izing and reversal. Since it is easy to be accumulated, the electron accumulated in the floating gate becomes 
this field that it is easier to be drawn/For this reason, the electron accumulated in the floating gate can be efficiently 
drawn out to a substrate side. 

[0037] Moreover, since a work function will consist of small ingredients (the 1st ingredient), the KOTORORU gate of 
the MOS transistor part of the semiconductor memory concerned can raise the high impurity concentration of the part 
and a channel. Therefore, since the electric-field inclination near the drain can be made steep, it becomes possible to 
raise the generating effectiveness of a hot carrier (to raise the effectiveness which writes an electron in the floating 
gate). . '-. 

[Translation done.] 



